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(54) Method of encoding roll length indicia on printer media 



(57) Rolls of printer paper (10) are marked with in- 
formation which indicates the length of paper remaining 
on a roll by measuring the distance (de.dl) between in- 
dicia (B,A) successively applied by two separate print 
drums (12,14) which each apply indicia at substantially 
equally spaced first (A,A) and second (B,B) intervals, 
respectively. The length of paper remaining on the roll 
is determinable by measuring the spacing between in- 



dicia applied by each drum. Some of the applied indicia 
may also be bar-coded with roll length indicia which in- 
cludes a second means of determining length of paper 
remaining on a print roll and other information such as 
paper type, total roll length and name of the manufac- 
turer. The indicia can be applied at speeds of paper trav- 
el substantially higher than the fastest known dynamic 
printing techniques. 
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Description 

Cross Reference to Related Applications, if Any 
None. 

Background of the Invention and Prior Art 
1. Field of the Invention 

The present invention relates to computer driven 
printers which use rolls of print media and, more partic- 
ularly, to methods of placing indicia on the media to in- 
dicate the total length of the roll and the length remaining 
on the roll. For convenience in explanation, instead of 
the term "print media", the term "paper" will be frequently 
used herein and is defined and intended to encompass 
all forms of print media which may be provided in roll 
form including paper, vellum, etc. 

Many printers accept rolls of paper as the paper 
source. The user often needs to know the length of the 
paper left on the roll in the printer to ensure that the print- 
er will not run out of paper in the middle of a print job. 
This information is provided to the user by the printer 
which needs to have a means of determining the length 
remaining on a roll. This problem is complicated, be- 
cause fresh rolls of paper come in various lengths. In 
addition, to avoid wasting paper, a partially used roll may 
be removed from the printer and then put back into the 
printer at a later date. Hence, the printer must be given 
information in addition to the original length of a roll of 
paper. 

Print length indicating marks may be applied to pa- 
per using dynamic printing techniques. Dynamic printing 
refers to printing in which the information to be printed 
changes with time. When the term "printing" is used 
herein it is intended that the term generally refers to ap- 
plication of marks of various human or machine reada- 
ble character including, but not limited to, visible and in- 
visible printed marks such as bar-code whether directly 
printed on or otherwise applied to the paper or other me- 
dia, such as by gummed labels or the like. The fastest 
known dynamic printing technique is ink jet printing 
which has a maximum speed of about 1200 ftVmin. 
(365.76 meters/min.). During conversion of paper from 
a large commercial supply roll to individual rolls sized to 
be accepted by printers, paper moves at speeds of the 
order of 2500 ft./min. (762 meters/min.). If this speed 
were limited to a maximum of 1200 ft./min. (91.44 me- 
ters)/min. to accommodate the fastest known dynamic 
high speed printing, e.g., ink jet printing, the time (hence 
cost) of conversion would be more than doubled. So, 
printing the marks with known high speed ink jet printing 
technology is still impractical and too expensive. 

The length of the roll left in the printer could instead 
be determined by a sensor on the printer to measure the 
continuously changing outside diameter of the roll in the 
printer. Knowing the inside and outside diameters of the 



roll of paper and the caliper of the paper, the printer 
could calculate the length of the roll left in the printer. In 
this scheme, the caliper of the paper would be known 
by the printer. The problem with this solution is the add- 
5 ed cost of a sensor in the printer to determine the chang- 
ing diameter of the roll. 

2. Description of the Related Art 

10 The current common technique for printing on me- 
dia during manufacturing is to use a printing drum which 
rotates at the same speed as the media. The drum is 
etched with the mark or marks to be printed on the me- 
dia. Since the marks are etched into the drum, there is 

*5 no way of changing the marks with each revolution of 
the drum. In order to get dynamic information printed on 
a roll of paper, a drum with a circumference equal to the 
full length of the paper on the roll- would be required. 
Since 150 ft. long rolls of paper are common, a drum 

20 with a diameter of 47 ft. would be required. A printing 
drum of this size is clearly not feasible. 

It is accordingly desirable to provide a method of 
placing a printed code (possibly invisible to humans) on 
a roll or printer paper which indicates the length of paper 

25 remaining on the roll. 

It is further desirable to provide marks replicated 
along the entire length of the roll of paper such that spac- 
ing between imprinted marks may be used to provide 
information indicative of the length of paper remaining 

50 on the roll at that location along the roll. 

It is further desirable to provide a dynamic printing 
technique which prints marks which include paper 
length information on paper during formation of small 
rolls from a large supply of paper. 

35 

Summary of the Invention 

The present invention accordingly provides a meth- 
od of applying length indicating indicia to print media 
40 comprising the steps of: 

a) providing a continuous length of print media to 
be marked with length indicia; 

b) applying first indicia to said media at substantially 
45 equally spaced first intervals along said length of 

print media; and 

c) applying second indicia to said media at substan- 
tially equally spaced second intervals along said 
length of print media, said second intervals being of 

50 length unequal to said first intervals; whereby the 
spacing between successive first and second indi- 
cia varies along the length of the marked print me- 



Figure 1 is a schematic side elevation view of an 
apparatus applying machine readable length indication 



45 equally spaced first intervals 
print media; and 
c) applying second indicia to s 
tially equally spaced second 
length of print media, said sec 

50 length unequal to said first in 
spacing between successive 
cia varies along the length of 
dia. 

55 Brief Description of the Drawings 
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indicia to a printer paper to be formed into a roll. 

Figure 2 is a plan view of a strip if paper to be formed 
into a roll which has been imprinted with paper length 
indicia. 

Description of the Preferred Embodiments 

Figure 1 schematically shows a length of paper and 
one means comprising two separate print drums for dy- 
namically applying roll length indicia to the paper. As is 
known to persons skilled in the art, such media may be 
applied by any one or more of a variety of printing tech- 
niques including an gravure, letterpress, offset litho- 
graphic or flexographic printing technique. 

A length of paper 10 from a commercially sized roll 
(not shown) travels to the right past first and second ro- 
tary printing drums 12,14 which each apply length indi- 
cating marks A, B respectively, to the traveling length of 
paper. The first printing drum 12 preferably has a diam- 
eter slightly less than the diameter of the second drum 
14 and applies marks A at equally spaced intervals 
along the length of paper 1 0. The second, larger, printing 
drum 14 applies indicia B at equally spaced lengths to 
the traveling sheet of paper. 

For simplicity it is assumed that a single mark, A, B 
is applied during each revolution of each drum 12, 14 
although it will be appreciated that multiple equally 
spaced indicia, A, B t can be applied by each drum if de- 
sired. Also, the distance between successive marks, A 
and B, is depicted in Fig. 2 as the distance between the 
leading edges of the marks. This distance can of course 
be measured in other ways such as the center to center 
distance between marks A and B. The distance d 1 varies 
as shown from d 0 at the point of application of the last- 
applied B mark (which may comprise the end of the roll 
of paper) to d L at the leading end of the strip of paper 
having a total length L. As shown in the drawing which 
is not to scale, d 0 is larger than d L when the second print 
drum 14 has a diameter larger than the first print drum 
12. Observation of the distance d n therefore provides 
an indication of the remaining length 1 of the strip of pa- 
per at all times and constitutes a dynamic marking which 
has been applied to the paper by two separate print 
drums 12, 14, neither of which has means thereon for 
dynamic printing. 

The marks A, B applied by the drums 12,14 should 
never overlap since overlapping of the marks obscures 
the spacing therebetween preventing accurate meas- 
urement of d, and would therefore fail to yield the re- 
quired remaining length information. 

The first print drum 1 2 may apply a mark in the form 
of a bar-code which includes various information about 
the paper strip and resulting roll including media type, 
the manufactures name, etc. 

The second print drum 14 may also apply a bar- 
code mark to the paper which itself encodes information 
indicative of the remaining length of paper. This can be 
accomplished by uniformly spacing indicia applying 



4 

means around the circumference of the second drum 
14. When this additional remaining paper length infor- 
mation is encoded into the bar-codes applied by the sec- 
ond print drum 14, a second means of determining re- 
s maining roll length is provided. Thus, the printer can de- 
tect remaining roll length by (1) determining the spacing 
between successively applied marks A, B and (2) 
reading the bar-codes applied by the second print drum 
14. The information can therefore be combined to give 
io accurate roll length information. Combining this informa- 
tion provides accurate roll length information when less 
accurate printing and detecting are used so that less 
stringent tolerances are required. Preferably, the two 
drums 12, 14 are rotated at precisely the same speed 
15 at which the paper travels to ensure accurate printing 
registration. The drums may be gear driven together to 
provide accurate synchronization as is well known. Ad- 
ditionally, it is entirely possible that more than two-print 
drums can be used to obtain even more accurate infor- 
20 mat ion. 

By way of example and not limitation, and using only 
the distance d 1 between the first and second marks A, 
B to encode roll length information, 

Let: 

25 

L = Total, original length of the roll of media (in- 
teger value in feet) 

/ = Length of media left on the roll (integer value 
in feet) 

30 a, = Circumference of drum 1 
c 2 = Circumference of drum 2 
d(l) = Distance between the marks A, B left by 
drum 1 and drum 2 at a distance 1 from the center 
of the roll of media (in inches). 
35 p = number of marks on the media per foot. 

Use: 

40 d(l) = d(0) + 1[d(L)-d(0)yL 
So: 

4S l = L[d(l)-d(0)]/[d(L)-d(0)] 

For a roll 150 feet long, allowing for a 2" bar-code 
by drum 1 and 0.5" bar-code by drum 2, with a 0.5" mar- 
gin between bar-code 1 and 2, placing a bar-code every 
so foot: 

L = 150 ft. 
d(0) =11.0" 
d(L) = 3.0" 
55 p = 1 

d(l) = 11.0" + 1[11.0"-3.0"]/150 ft. 
or, 

d(l) = 11.0" + 1(8.07150 ft.) 
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and 

I = [d(l) - 1 1 0 a ](1 50 ft/3 0") 
The resolution required can be computed as 
d(l + 1 ) - d(l) = [1 1 .0 a + (I + 1 )(8.071 50 ft. )] - 1 1 .0' + 
1(8.07150 ft.)] = 8.07150 ft. = 0.0537ft. 

Since p = 1 the resolution required is resolution = 0.053" 
This means that the combined error in printing and 
measuring the distance between bar-code 1 and bar- 
code 2 must be < 0.05372 = 0.027" 
and 



q = 12.000" 



+0.053" 



12.053" 



It is thus seen that new and economical methods of 
applying coded paper length information to paper to be 
formed into printer acceptable rolls have been dis- 
closed. 

Persons skilled in the art will readily appreciate that 
various modifications can be made from the preferred 
embodiment of the invention disclosed herein and that 
the scope of protection is intended to be defined only by 
the limitations of the appended claims. 



Claims 

1. A method of applying length indicating indicia to 
print media characterized by the steps of: 

a) providing a continuous length of print media 
(10) to be marked with length indicia (A, B); 

b) applying first indicia (A) to said media at sub- 
stantially equally spaced first intervals along 
said length of print media; and 

c) applying second indicia (B) to said media at 
substantially equally spaced second intervals 
along said length of print media, said second 
intervals being of length unequal to said first in- 
tervals; 

whereby the spacing between successive first and 
second indicia varies along the length of the marked 
print media. 



2. The method of claim 1 , further characterized by the 
step of forming a roll of print media from said length 
(10) of marked media. 

3. The method of claim 1 or 2, , characterized by the 
steps of moving said media along a print path, ro- 
tating a first print drum (1 2) having indicia applying 
means on the circumference thereof to apply said 



15 



20 



25 



first indicia (A) to said length of moving media. 

4. The method of claim 3, characterized by the step of 
rotating a second print drum (14) having indicia ap- 
5 plying means on the circumference thereof to apply 
said second indicia (B) to said length of moving me- 
dia, said second drum having a diameter differing 
from the diameter of said first drum. 

10 5. The method of claim 4, characterized in that said 
second print drum has a diameter greater than said 
diameter of said first drum. 

6. The method of claim 3, 4 or 5, characterized in that 
said first drum (12) has indicia applying means at 
equally spaced intervals around the circumference 
of said drum. 

The method of claim 6, characterized in that said 
first drum (12) has a single indicia applying means 
thereon. 

The method of any one of claims 3 through 7, char- 
acterized in that said second drum (14) has indicia 
applying means thereon at equally spaced intervals 
around the circumference of said drum. 

9. The method of claim 8, characterized in that said 
second drum (14) has a single indicia applying 
30 means thereon. 



10. The method of any one of the preceding claims, 
characterized by the step of applying machine read- 
able indicia to said media. 

11. The method of claim 10, characterized in that said 
indicia are invisible. 

1 2. The method of any one of claims 1 through 1 0, char- 
acterized by the step of applying bar-code indicia to 
said media. 

13. The method of any one of the preceding claims, 
characterized by the step of encoding said first in- 
dicia with information identifying characteristics of 
the print media. 

14. The method of any one of the preceding claims, 
characterized by the step of encoding said second 
indicia with information identifying the length of the 
marked media. 

15. The method of claim 14, characterized by the step 
of encoding said second indicia with information 
which identifies the full length of the roll formed from 
said marked media. 

16. The method of claim 15, characterized by the step 
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of further encoding said second indicia with infor- 
mation which further identifies the remaining length 
to end of the roll formed from said marked media. 

17. The method of claim 15, characterized by the fur- s 
ther step of mechanically synchronizing rotation of 
the drums. 

18. The method of any one of the preceding claims, 
characterized in that said indicia are applied by a io 
printing technique selected from the class consist- 
ing of gravure, letterpress, offset lithographic and 
flexographic printing. 

75 
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